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COMMUNICATION SYSTEM AND METHOD 

This invention relates to a communication system and method 
of coinmunicating which may be employed, for example, for 
the entry of symbols such as text and/ or other symbols by 
means other than a keyboard and/ or for the entry of data, 
such as for controlling electronic equipment, and for the 
output of symbols and/or data. 

The "QWERTY" keyboard is the most widely used symbol/text 
entry system. However, for certain applications its many 
keys, often over 100, occupy an inconveniently large area 
or, in the alternative, are inconveniently small for ready 
access by fingers or another pointing device. A mobile 
user can additionally find the need for a horizontal 
support surface at a convenient height problematic. 

Many other symbol/ text entry systems have been developed, 
including some for single-handed use. None has acquired a 
degree of popularity on the scale of the QWERTY keyboard. 
Some require the user to remember complex keystrokes or 
combinations of keystrokes which make them difficult to 
use. Such known symbol /text entry systems are particularly 
difficult for use by the casual user where a small number 
of relatively simple movements is to be desired. Speed of 
symbol/text entry is important to both novice and skilled 
users. 

It is therefore an object of the present invention to 
provide a communication system and method which overcomes 
or at least reduces the disadvantages of known systems. 

According to one aspect of the present invention there is 
provided a communication system comprising means defining 
a communication region having associated therewith a 
plurality of symbols or the like (such as data items) and 
being responsive to a user-controlled pointing device 
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whereby a desired symbol or the like can be selected by 
movement of the pointing device in a predetermined 
direction within the region. 

According to another aspect of the present invention there 
is provided a method of communication in which a plurality 
of symbols or the like are associated with a communication 
region and a desired symbol or the like is selected by 
movement of a pointing device in a predetermined direction 
within the region. 

Thus, movement of a single pointing device in the plane of 
the communication region can select any one of a number of 
symbols . 

A plurality of symbol entry regions may be provided each 
having associated therewith a plurality of symbols and each 
being responsive to the user-controlled pointing device 
whereby a desired symbol can be selected by movement of the 
pointing device in a predetermined direction (or bearing) 
within the region with which the desired symbol is 
associated . 

The communication system may be in the form of a symbol 
entry system, such as for replacing a keyboard, or may be 
in the form of a data entry system, such as for controlling 
one or more functions of electronic equipment. 

An ideal direction of movement is a line from a central 
area of a region to a desired symbol. Movement in a 
predetermined direction may be detected, for example, by 
analysing the direction (or bearing) of movement of the 
pointing device rather than the location thereof. Thus, in 
practice the location of movement need not be restricted to 
the ideal direction, but rather may be generally parallel 
to the ideal direction. Such a method of analysis is 
particularly beneficial in that it makes the system very 
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tolerant of imprecision relating to the pointing device. 
Thus, the movement may be offset relative to the location 
of the symbol to be selected, or may have a variable 
length. Further the actual direction need not be precise, 
but may be within a tolerance which can readily be 
determined by the angular separation of adjacent symbols 
(for example about +/- 22.5 degrees for eight symbols 
disposed about a central point) . Moreover, the movement 
need not be linear, curved movement being accommodated by 
determining an average direction, for example using the 
start and finish points of a movement. Where a plurality 
of cells are provided, the mid-point of a pointing movement 
may be used to determine the cell to be selected. 
Alternatively, movement in a predetermined direction may be 
detected, for example, by analysing the location at which 
the movement intersects with a boundary of the region or 
other suitable boundary such as that of a touch-sensitive 
area. 3 3 

In one embodiment of the invention there is a plurality of 
cells (for example, eight) within a single communication 
(symbol entry or function entry) region, each cell having 
associated therewith a plurality of symbols (for example, 
three) or the like arranged in a linear manner, a desired 
symbol or the like being selected by movement in a 
predetermined direction relative to the respective cell 
followed by continued movement in the same direction or 
movement at an angle thereto to select the desired symbol 
or the like associated with the respective cell. The cells 
may be provided substantially in an octagonal arrangement. 

In another embodiment of the invention there is a plurality 
(for example, eight) communication (symbol entry or 
function entry) regions, each region having associated 
therewith a plurality of symbols (for example, four) or the 
like arranged in an orthogonal manner, a desired symbol or 
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the like being selected by movement within the region 
having the desired symbol or the like associated therewith 
in a predetermined orthogonal direction relative to the 
desired region. The eight regions may be provided 

substantially in an octagonal arrangement. 

In a further embodiment of the invention there are four 
communication (symbol entry or function entry) regions, 
each region having associated therewith six or eight 
symbols or the like arranged in a predetermined manner, for 
example at the corners of a square and substantially midway 
between predetermined adjacent corners, such as along the 
top and bottom of each region, a desired symbol or the like 
being selected by movement within the region having the 
desired symbol or the like associated therewith in a 
predetermined direction relative to the desired symbol or 
the like. The four regions may be provided substantially 
in a quadrilateral arrangement or substantially in a linear 
arrangement . 

In a further embodiment of the invention there are three 
communication (symbol entry or function entry) regions, 
each region having associated therewith eight symbols or 
the like arranged in a predetermined manner, for example at 
the corners of a square and substantially midway between 
adjacent corners, a desired symbol or the like being 
selected by movement within the region having the desired 
symbol or the like associated therewith in a predetermined 
direction relative to the desired symbol or the like. 
Where the three regions are intended to be operated with a 
user's finger, the regions may be arranged in a 
substantially linear manner with the central region 
displaced so as to accommodate the user's middle finger 
length . 

In a further embodiment of the invention there are two 
communication (symbol entry or function entry) regions. 
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each region having associated therewith a plurality of 
symbols (for example, eight) or the like arranged in a 
predetermined manner, for example at the corners of a 
square and substantially midway between adjacent corners, 
a desired symbol or the like being selected by movement 
within the region having the desired symbol or the like 
associated therewith in a predetermined direction relative 
to the desired symbol or the like. 

In a further embodiment of the invention there are five 
communication (symbol entry or function entry) regions, 
each region having associated therewith up to four symbols 
or the like arranged in a predetermined manner, for example 
at the corners of a square, a desired symbol or the like 
being selected by movement within the region having the 
desired symbol or the like associated therewith in a 
predetermined direction relative to the desired symbol or 
the like. The regions may arranged in a substantially 
linear manner. Two sets of communication regions may be 
provided, one for each hand. Alternatively, or 

additionally, two sets of communication regions may be 
arranged substantially parallel to each other for 
alternative symbol or the like entry. Further 
communication regions may be provided if desired. 

One or more further regions may be provided separated from 
the first-mentioned regions for toggling between the first- 
mentioned set of symbols or the like and one or more 
further sets of symbols or the like to be associated with 
each of the regions. For example, a plurality of further 
regions may be provided around the periphery of the first- 
mentioned regions and/or a single further region may be 
provided centrally of the first-mentioned regions. 

Means may be provided for selecting a further symbol or the 
like arranged within an area encompassed by or adjacent to 
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the first-mentioned symbols or the like of each region by- 
tapping the area within the desired region. 

Means may be provided for selecting further symbols or the 
like by employing a different form of movement from that 
required to select from the basic symbols. For example the 
speed of movement (slow or fast) or a combination of 
movements may be used. Combined movements may include a 
linear movement with a dwell at the beginning and/or end 
thereof (for example to select upper case letters) , a 
linear movement in a first direction followed by one or 
more further linear movements reversing the preceding 
movement, two sequential linear movements either at right- 
angles to each other or at another predetermined angle to 
each other (for example to mimic all or part of the desired 
symbol or the like) . It should be noted such different 
forms of movement do not constitute tracing out the symbol 
shape: only a small number of simple movements need to be 
remembered . 

The region or regions may be provided on a touch-sensitive 
pad or screen or may be displayed on a screen with symbols 
or the like being selected by way of a remote pointing 
device (such as a computer mouse or trackball or an optical 
tracking device) . The symbols may be provided on the 
region or regions, may be positioned adjacent (for example 
immediately above or below) thereto, or may be displayed on 
or adjacent the region or regions only if required by the 
user. Alternatively, the region or regions may be provided 
on sheet material in order that a user can indicate each 
desired symbol or the like in turn. 

According to a further aspect of the present invention 
there is provided a communication (symbol output) system 
comprising means defining a communication (symbol output) 
region having associated therewith a plurality of symbols 
or the like, and means movable within the region whereby a 
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desired symbol or the like can be indicated by Tnoveinent. of 
the movable means in a predetermined direction or at a 
predetermined location within the region, 

5 According to a further aspect of the present invention 

there is provided a method of communication (symbol output) 
in which a plurality of symbols or the like are associated 
with a communication (symbol output) region and a desired 
symbol or the like is indicated by movement of a movable 
10 means in a predetermined direction or at a predetermined 

location within the region. 

The movable means may comprise a visual means and/or a 
tactile means. 

A plurality of symbol entry regions may be provided each 
having associated therewith a plurality of symbols and each 
being responsive to the user-controlled pointing device 
whereby a desired symbol can be selected by movement of the 
pointing device in a predetermined direction within the 
region with which the desired symbol is associated. 

A separate movable means may be provided for each region, 
for example a pin which is movable in orthogonal and/ or 
25 diagonal directions. Alternatively, the movable means may 

be provided at each symbol or the like location, such as an 
extendable pin or a piezo device. 

In one embodiment of the invention there are eight 
3 0 communication (symbol output) regions, each region having 

associated therewith a plurality of symbols (for example, 
four) or the like arranged in an orthogonal manner, a 
desired symbol or the like being indicated by movement of 
the movable means within the region having the desired 
3 5 symbol or the like associated therewith in a predetermined 

orthogonal direction. The eight regions may be provided 
substantially in an octagonal arrangement. 



15 



20 
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In another embodiment of the invention there is a plurality 
of cells (for example, eight) within a single communication 
(symbol output) region, each cell having associated 
therewith a plurality of symbols (for example, three) or 
the like arranged in a linear manner, a desired symbol or 
the like being indicated by movement of the movable means 
in a predetermined direction relative to the respective 
cell followed by continued movement in the same direction 
in the same direction or movement at an angle thereto to 
indicate the desired symbol or the like within the 
respective cell. The eight cells may be provided 
substantially in an octagonal arrangement. 

In a further embodiment of the invention there are four 
communication (symbol output) regions, each region having 
associated therewith eight symbols or the like arranged in 
a predetermined manner, for example at the corners of a 
square and substantially midway between adjacent corners, 
a desired symbol or the like being selected by movement of 
the movable means within the region having the desired 
symbol or the like associated therewith in a predetermined 
direction. The four regions may be provided substantially 
in a quadrilateral arrangement or substantially in a linear 
arrangement . 

In a further embodiment of the invention there are three 
communication (symbol output) regions, each region having 
associated therewith eight symbols or the like arranged in 
a predetermined manner, for example at the corners of a 
square and substantially midway between adjacent corners, 
a desired symbol or the like being indicated by movement of 
the movable means within the region having the desired 
symbol or the like associated therewith in a predetermined 
direction. 

Means may be provided for indicating further symbols or the 
like by employing a combination of movements of the movable 
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means. Combined movements may include a linear movement 
with a dwell at the beginning and/or end thereof, a linear 
movement in a first direction followed by a further linear 
movement in the opposite direction, two sequential linear 
movements either at right-angles to each other or at 
another predetermined angle to each other (for example to 
mimic all or part of the desired symbol or the like) . 

The present invention can be used for communication (symbol 
entry) with a computer and like equipment, mobile 
telephones including WAP telephones, televisions (whether 
interactive or not) , alarm clocks, audio systems for 
vehicles and domestic use and the like. 

For a better understanding of the present invention and to 
show more clearly how it may be carried into effect 
reference will now be made, by way of example, to the 
accompanying drawings in which: 

Figure 1 is a diagrammatic illustration of one embodiment 
of a communication (symbol entry) system and method 
according to the present invention; 

Figure 2 is a diagrammatic illustration of another 
embodiment of a communication (symbol entry) system and 
method according to the present invention; 

Figures 3a, 3b and 3c are a diagrammatic illustration of an 
embodiment of a communication (symbol entry) system and 
method according to the present invention which is a 
development of that shown in Figure 2; 

Figures 4a and 4b are a diagrammatic illustration of an 
embodiment of a communication (symbol entry) system and 
method according to the present invention which is a 
development of that shown in Figure 1; 
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Figure 5 is a diagrammatic illustration of an embodiment of 
a communication (symbol entry) system and method according 
to the present invention which is a development of that 
shown in Figures 4a and 4b; 

Figures 6a, 6b and 6c are a diagrammatic illustration of an 
embodiment of a communication (symbol entry) system and 
method according to the present invention which is a 
development of that shown in Figures 3a, 3b and 3c; 

Figures 7a and 7b are a diagrammatic illustration of an 
embodiment of a communication (symbol entry) system and 
method according to the present invention which is a 
development of that shown in Figure 2 ; 

Figure 8 is a diagrammatic illustration of an embodiment of 
a communication (symbol entry) system and method according 
to the present invention which is a modification of that 
shown in Figures 3a, 3b and 3c; 

Figure 9 is a diagrammatic illustration of an embodiment of 
a communication (symbol entry) system and method according 
to the present invention which is a modification of Figures 
4a and 4b; 

Figure 10 is a diagrammatic illustration of a modification 
of the communication (symbol entry) system and method of 
Figure 9 ; 

Figure 11 is a diagrammatic illustration of an embodiment 
of a communication (symbol entry) system and method 
according to the present invention which is a modification 
of that shown in Figures 3a, 3b and 3c; 

Figure 12 is a diagrammatic illustration of an embodiment 
of a communication (symbol entry) system and method 
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according to the present invention and adapted for two- 
handed use; 

Figure 13 is a diagrammatic illustration of one embodiment 
of a communication (symbol output) system and method 
according to the present invention; 

Figure 14 is a diagrammatic illustration of an embodiment 
of a communication system according to the present 
invention in the form of a vehicle audio system; 

Figure 15 is a diagrammatic illustration of an embodiment 
of a communication (symbol entry) system and method 
according to the present invention which is similar to that 
shown in Figure 3 ; and 

Figure 16 is a diagrammatic illustration of an embodiment 
of a communication (symbol entry) system and method 
according to the present invention which is similar to that 
shown in Figure 15. 

Conventional keyboards are operated by pressing one or more 
keys at one or more specific locations. The keys are not 
triggered until a specific pressure is exceeded or a 
predetermined proximity is attained. Each key generates a 
single specific output, although the output may be modified 
in dependence on the use of further keys, such as a 
"shift", "alt" or "caps lock" key. 

In contrast to a conventional keyboard, the communication 
(symbol entry) system shown in Figure 1 comprises an 
octagonal arrangement of eight trapezoidal regions 1 which 
is best suited to use by way of a pointing device in the 
form of a movable cursor 3, but could alternatively be a 
finger on a touch pad, or a finger movement in space or a 
printed sheet of card or the like for manual use. The 
cursor 3 may be operated by a number of devices such as a 
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mouse or track-ball, touch-pad or head-controlled optical 
tracker. Substantially at the centre of the regions 1 is 
a central octagonal region 5 which can be used for 
initiating symbol entry and indicating completion of a 
symbol entry cycle • 

The cursor 3 is moved from the central region 5 into one of 
the trapezoidal regions 1 to activate a number of symbols 
7. For example, the cursor may be moved up to activate the 
letters A, B, C and D. The cursor 3 is then moved out of 
the activated region 1 in a predetermined direction 
(bearing) to select the desired letter, for example 
horizontally to the right to select the letter B. The 
cursor 3 is then returned to the central region 5 to 
initiate selection of the next symbol. The eight regions 
1 and four (orthogonal) directions for each region enable 
any one of thirty-two symbols 7 to be readily selected. 

Around the periphery of the octagonal arrangement of 
regions 1 can be provided a number of mode change regions 
9 which can be used, for example where the regions 1 are 
displayed on a computer or like screen, to change the 
nature of the regions displayed so as to provide a 
different set of symbols 7 such as to change between lower 
case and upper case, to display numerals or control 
domestic or other appliances. Thus, the user can toggle 
between a number of different sets of symbols. 

The communication (symbol entry) system shown in Figure 2 
comprises a quadrilateral (or orthogonal) arrangement of 
regions 11 provided on a touch-sensitive pad 13 (such as 
that found on many portable computers) or a touch-sensitive 
screen and which may be operated by a pointing device in 
the form of a single finger or pointing stick. Each region 
11 has eight symbols 15 associated with it to allow 
selection of any one of those symbols by movement of the 
pointing device in the appropriate direction. When 
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operated by finger, although only a single finger should 
touch the pad 13 at any one time, one to four fingers can 
actually be used for text entry. Where four fingers are to 
be used, one for each region, a horizontal layout of the 
four regions 11 is preferred to the quadrilateral 
arrangement shown in Figure 2. The position of a finger 
within a region 11 is not critical and, although the 
direction of movement needs to distinguish between 
adjoining directions, the precise direction is not critical 
and operation of the system is very user-friendly. 

A further option when employing a touch-sensitive pad is 
the use of "hover film" or the like which allows the user 
to rest one or more fingers on a surface without triggering 
the touch-sensitive pad unless a predetermined downward 
pressure is applied to the hover film. Such an arrangement 
is particularly convenient for applications where there is 
no other form of support for the fingers being used. The 
hover film may comprise an elastomer ic film stretched about 
1 mm above the touch-sensitive pad or may comprise a 
pressure-sensitive sensor within the touch-sensitive pad 
itself. A touch-sensitive pad has the advantage that it is 
continuous, flat and smooth and has no moving parts. Such 
a pad is easy to clean and can readily be re-configured to 
adapt to changing fashion in consumer goods. 

Clearly, the use of a touch-sensitive pad allows further 
possibilities in addition to symbol entry. For example, 
the touch-sensitive pad can be used for conventional mouse 
cursor control, with either a region of the pad being 
dedicated to mouse control, or by providing means to toggle 
between symbol entry and mouse control, this being a 
straightforward task requiring no inventive capability. 
Alternatively, the touch-sensitive pad can have other dual 
or multiple functions such as the ability to toggle to 
standard QWERTY text entry and/ or to allow handwritten 
input . 
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It should be noted the touch sensitive pad does not need to 
be integral with any apparatus with which it communicates, 
such as computer or mobile telephone, and can communicate 
by way of a remote link such as wire, radio or infra-red. 
This facilitates location of the touch-sensitive pad in a 
convenient position and/or orientation. However, a 

preferred location for the touch sensitive pad is adjacent 
to a display in order that the user is oriented to the 
display and can map intuitively between the display and the 
touch sensitive pad. 

The use of an octagonal or quadrilateral layout of regions 
allows for intuitive and physiologically convenient 
movements (swiping) in up-down, side-to-side or diagonal 
directions without the need for undue precision. In the 
embodiments of both Figure 1 and Figure 2 the symbol 
selected is dependent on the combination of the location of 
a movement of a pointing device and the direction of that 
movement. While other numbers of regions and directions 
could be used, the use of eight or four locations with 
either four or eight directions provides for very user- 
friendly and intuitive movements while at the same time 
providing a sufficient number of symbols for a useful text 
entry system. Additional functions and/or symbols can be 
obtained by allocating a key to change the symbols 
associated with a region, for example to upper case, 
numerals, or to control other functions (for example 
domestic appliances such as televisions and/ or hifi 
systems) . To assist in orientating the pointing device, 
the surface of the touch-sensitive pad or screen (or other 
symbol entry surface or means) may be provided with tactile 
means, such as vertical and/or horizontal grooves. 

The symbols may provide for the letter-f or-letter entry of 
text or alternatively may be used as the input for a text 
input system involving disambiguation such as that 
described in WO-A-983 3111 . The system may incorporate an 
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audio or video/visual response or output corresponding for 
example either to the contact and movement of the pointing 
device or to the symbol or symbols entered in order to 
provide the user with feedback that the desired symbol or 
symbols has or have been selected. Additionally, the entry 
of one or more symbols may be used as part of a prediction 
means for a letter, word or the like in known manner. 
Moreover, the communication (symbol entry) system and 
method according to the invention may incorporate a spell 
checker in order to eliminate typographical errors 
resulting, for example, from selecting the wrong symbol in 
any particular region (such as by selecting the incorrect 
adjacent direction of movement) or from selecting the wrong 
region, but making the movement in the correct direction. 

The symbols may also be used to generate macros or strings 
of characters, for example to control the operating mode of 
a mobile telephone. 

The communication (symbol entry) system shown in Figures 
3a, 3b and 3c is a development of that shown in Figure 2. 
As shown in Figures 3a, 3b and 3c there are three regions 
21 provided on a touch-sensitive pad 23 (or, alternatively, 
each region may comprise a touch sensitive pad) , each of 
which regions may be operated by a pointing device in the 
form of a separate finger. To facilitate operation of the 
communication (symbol entry) system the central region is 
displaced relative to the outer regions to accommodate the 
longer middle finger. Each region 21 has eight symbols 2 5 
associated with it around the periphery thereof in a 
predetermined arrangement at the corners of a square and 
substantially midway between adjacent corners to allow 
selection of any one of those symbols by movement of a 
finger in the appropriate direction and a ninth symbol 27 
which is selected by a tapping motion within the 
appropriate region 21. Although the arrangement of symbols 
could be altered, in the illustrated embodiment as shown in 
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Figure 3a lower case letters are selected by a simple 
swiping movement in the appropriate direction (up, down, 
sideways or diagonal) • Upper case letters are selected by 
holding a finger within the required region for a 
predetermined time at the beginning and/ or end of a letter 
selection movement or by determining the speed of movement 
(e.g. slow for upper case, fast for lower case). Further 
symbols are selected as shown in Figure 3b by a 
predetermined right-angled swiping movement involving a 
combination of an up or down movement followed by a 
sideways movement or vice versa. Still further symbols as 
shown in Figure 3c are selected by a swiping movement in a 
predetermined direction followed by a further swiping 
movement reversing the first movement (that is a back-and- 
forth movement) . 

The use of three regions 21, allowing three finger 
operation, is a good compromise as regards size and ease of 
operation. The user's thumb and fourth finger can act as 
supports for the three remaining fingers and maintain the 
three remaining fingers just above the respective region. 
The eight directions of movement facilitate reliable and 
convenient symbol selection, combining a sufficient number 
of alternatives while avoiding a need for unrealistic 
precision. The ninth "tap" movement provides an intuitive 
selection for a space and permits selection from sufficient 
symbols to define the entire alphabet with only three 
regions. The selection of upper case letters by a swiping 
movement followed by a dwell is simple and intuitive to 
use. The right-angle movements of Figure 3b and the swipe 
and return movements of Figure 3c are simple and efficient 
to use (and are readily detected) and avoid the need to 
toggle between different modes in order to select further 
sets of symbols. 

The communication (symbol entry) system shown in Figures 4a 
and 4b is a development of that shown in Figure 1. As 
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shown in Figures 4a and 4b there is a single region having 
marked thereon eight rectangular cells 31 provided on a 
touch-sensitive pad 3 3 or screen such as the face of a 
watch or the like, which cells may be operated by a 
suitable pointing device such as a pointing stick or 
finger. As with the embodiment of Figure 1, the eight 
cells 31 are generally arranged in the form of an octagon. 
Each cell 31 has three symbols 3 5 associated with it to 
allow selection of any one of those symbols by movement of 
the pointing device firstly in the appropriate direction 
for that cell 31 and secondly either further in a radial 
direction for the middle symbol or, for the outer symbols, 
in the circumferential direction of the reguired symbol 
associated with the desired cell- Although the arrangement 
of symbols could be altered, in the illustrated embodiment 
as shown in Figure 4a lower case letters are selected by a 
simple straight or right-angle swiping movement in the 
appropriate direction. Upper case letters are selected by 
holding the pointing device stationary at the beginning 
and/or end of the swiping movement for a predetermined time 
or by detecting a relatively slow movement. By tapping 
anywhere in the octagon it is possible to toggle between 
the first set of symbols and a second set of symbols as 
shown in Figure 4b, and an individual symbol from the 
second set can be chosen in the same way as described above 
in respect of Figure 4a. 

The communication (symbol entry) system shown in Figure 5 
is a modification of that shown in Figures 4a and 4b and 
can advantageously be used where there is sufficient space 
for two regions in the form of two touch-sensitive pads 41 
or screens. On each pad (region) 41 there are defined 
eight rectangular cells 43 arranged generally in the form 
of an octagon and in operation the two touch-sensitive pads 
of Figure 5 are used in the same way as the single pad of 
Figures 4a and 4b, except there is no need to toggle 
between two sets of symbols 45. 
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It should be noted the alphabetic layouts of Figures 4 and 
5 (and the other embodiments described herein) can be 
replaced by alternative layouts, for example employing the 
relative frequency of use of the various letters as a 
criterion for determining symbol location. 

The communication (symbol entry) system shown in Figures 
6a, 6b and 6c is a modification of that shown in Figures 
3a, 3b and 3c- As with Figures 3a, 3b and 3c, there are 
three regions 51 provided on a touch-sensitive pad 53 (or 
three separate touch-sensitive pads) or screen, each of 
which regions 51 may be operated by a pointing device in 
the form of a separate finger. As in Figure 3, the central 
region in Figure 6 is displaced (offset) to accommodate the 
longer middle finger. Each region 51 in Figure 6a has 
eight symbols 55 associated with it and disposed around the 
periphery thereof in a predetermined arrangement at the 
corners of a square and substantially midway between 
adjacent corners to allow selection of any one of those 
symbols by movement of a finger in the appropriate 
direction and a ninth symbol 57 which is selected by a 
tapping motion within the appropriate region. As with 
Figure 3a, in the embodiment of Figure 6a lower case 
letters are selected by a simple swiping movement in the 
appropriate direction (up, down, sideways or diagonal) and 
upper case letters are selected by additionally holding the 
finger within the selected region 51 for a predetermined 
time at the end of a letter selection movement. Further 
symbols 59 are selected as shown in Figure 6b either by 
holding the finger stationary for a predetermined time at 
the beginning of a symbol selection movement or by making 
a predetermined multidirectional swiping movement, such as 
those illustrated in the upper part of the right-hand 
region of Figure 6b in which the movement at least partly 
mimics the shape of the symbol concerned. Still further 
symbols 59 as shown in Figure 6c are selected by a swiping 
movement in a predetermined direction followed by a further 
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swiping Tnovement reversing the first movement (that is a 
back-and-f orth movement) and by more complex movements 
mimicking the shape of the symbol concerned • Such complex 
movements may mimic symbols such as %, & and @ or may 
permit a sketch to be made. 

The communication (symbol entry) system shown in Figures 7a 
and 7b is a development of that shown in Figure 2. As 
shown in Figures 7 a and 7b there are four regions 61 
provided on a touch-sensitive pad 6 3 or screen and arranged 
in a quadrilateral, each of which regions 61 may be 
operated by a pointing device in the form of a single 
finger or pointing stick. Each region 61 has eight symbols 
65 associated with it and disposed around the periphery 
thereof (for example at the corners of a square and midway 
between adjacent corners) to allow selection of any one of 
those symbols by movement of a finger or the like in the 
appropriate direction and a ninth symbol 67 which is 
selected by a tapping motion within the appropriate region. 
Although the arrangement of symbols could be altered, in 
the illustrated embodiment as shown in Figure 7a lower case 
letters are selected by a simple swiping movement in the 
appropriate direction (up, down, sideways or diagonal) , 
while upper case letters are selected by holding a finger 
or the like within the desired region 61 for a 
predetermined time at the end of a symbol selection 
movement. Further symbols 69 are selected as shown in 
Figure 7b by holding a finger or the like within the 
desired region for a predetermined time at the start of a 
symbol selection movement and by more complex movements 
mimicking the shape of the symbol concerned. Such complex 
movements may mimic symbols such as £ and $ or may permit 
a sketch to be made. 

The communication (symbol entry) system shown in Figure 8 
is a modification of that shown in Figures 3a, 3b and 3c. 
There are three regions 71 provided on a touch-sensitive 
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pad 73 (or, alternatively, each region may comprise a touch 
sensitive pad) , each of which regions may be operated by a 
pointing device in the form of a separate finger. To 
facilitate operation of the symbol entry system the central 
region may be displaced (not shown in Figure 8) relative to 
the outer regions to accommodate the longer middle finger. 
Each region 71 has eight symbols 7 5 associated with it 
around the periphery thereof in a predetermined arrangement 
at the corners of a square and substantially midway between 
adjacent corners to allow selection of any one of those 
symbols by movement of a finger in the appropriate 
direction and a ninth symbol 77 which is selected by a 
tapping motion within the appropriate region 71, Although 
the arrangement of symbols could be altered, in the 
illustrated embodiment as shown in Figure 8 the inner 
symbols are selected by a simple swiping movement in the 
appropriate direction (up, down, sideways or diagonal) , 
The outer symbols are selected by a swiping movement in a 
predetermined direction followed by a further swiping 
movement reversing the first movement (that is a back-and- 
forth movement) . Upper case letters are selected by 
holding a finger within the required region for a 
predetermined time at the beginning or end of a letter 
selection movement (for example a dwell at the beginning of 
a movement for the inner symbols and a dwell at the end of 
a movement for the outer symbols) or by determining the 
relative speed of movement of the pointing device as 
described hereinabove. Space, backspace and new line 
symbols are selected by a tap within the appropriate 
region, while the # symbol is reserved for toggling between 
the illustrated symbols and a further set of symbols or for 
toggling a further function such as to activate speech 
output . 

The communication (symbol entry) system shown in Figure 9 
is a modification of that shown in Figures 4a and 4b. In 
the embodiment of Figure 9 there is one region defining 
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eight cells 81 provided on a touch-sensitive pad 83 or 
screen such as the face of a watch or the like, which cells 
may be operated by a suitable pointing device such as a 
pointing stick or finger. As with the embodiment of 
Figures 4a and 4b, the eight cells 81 are generally 
arranged in the form of an octagon. Each cell 81 has two 
sets of three symbols 85 associated with it, the inner set 
being selected by a simple swiping movement in the 
direction of the appropriate cell and the outer set being 
selected by a dwell of predetermined duration at the 
beginning of the swiping movement. The desired symbol is 
then selected by a radial swiping movement for the middle 
symbol or, for the outer symbols, by a swiping movement in 
the appropriate circumferential direction of the required 
symbol after movement towards the desired cell. A single 
tap anywhere in the octagon represents a space, while a 
double tap represents a backspace. 

Figure 10 is a simplification of the embodiment of Figure 
9 in that only the central symbol of most sets is shown to 
remind the user of the symbols of each set. The 
arrangement of Figure 10 improves visibility of the symbols 
displayed where the overall symbol entry area is relatively 
small - 

It should be noted the number of symbols in each set could 
be increased from three to four if two symbols can be 
selected by the radial swiping movement, the outer symbol 
being selected by a single outward radial movement and the 
inner symbol being selected by a radially inward swiping 
movement after the outward movement. In this way the eight 
separate cells can be used to enter up to sixty-four 
symbols. 

The communication (symbol entry) system shown in Figure 11 
is a modification of that shown in Figures 3a, 3b and 3c. 
There are four regions 91 provided on a touch-sensitive pad 
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9 3 (or, alternatively, each region may comprise a touch 
sensitive pad) , each of which regions may be operated by a 
pointing device in the form of a separate finger. Each 
region 91 has six symbols 95 associated with it around the 
periphery thereof in a predetermined arrangement at the 
corners of a square and at the top and bottom substantially 
midway between adjacent corners to allow selection of any 
one of those symbols by movement of a finger in the 
appropriate direction and a seventh symbol 97 which is 
selected by a tapping motion within the appropriate region 
91. The avoidance of horizontal movements can be more 
ergonomically efficient in certain circumstances. Although 
the arrangement of symbols could be altered, in the 
illustrated embodiment as shown in Figure 11 most lower 
case letters (the inner symbols) are selected by a simple 
swiping movement in the appropriate direction (up, down or 
diagonal) . The outer symbols are selected by a swiping 
movement in the desired direction followed by a movement in 
the reverse direction. Upper case letters are selected by 
holding a finger within the required region for a 
predetermined time at the beginning and/ or end of a letter 
selection movement. Further symbols, such as space, 
backspace and new line, are selected by tapping within the 
appropriate region 91. 

The communication (symbol entry) system shown in Figure 12 
is adapted for use by two hands and comprises an 
arrangement of two rows of five regions 101 for each hand 
provided on a touch-sensitive pad 103 or a touch-sensitive 
screen and which may each be operated by a pointing device 
in the form of a different finger. Each region 101 in the 
lower rows has four symbols 105 (primarily letters in the 
illustrated embodiment) associated with it to allow 
selection of any one of those symbols by movement of the 
pointing device in the appropriate up, down or sideways 
direction, while each region 101 in the upper rows 
generally has two symbols 105 (primarily numerals and the 
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usual PC function keys) associated with it to allow 
selection of any one of those symbols by movement in the 
appropriate up or down direction. Further regions 107 may 
be provided for additional functions such as shift and 
control. Such further regions 107 may comprise 

conventional keys and /or switches. The arrangement of 
Figure 12, by employing both hands, provides a particularly 
simple (and therefore fast) set of finger movements for 
symbol entry. 

Thus the present invention is able to provide a compact, 
low-cost, user-friendly symbol/text entry system which is 
suitable for use in a wide range of applications, including 
personal computer access and text input for mobile computer 
systems, numeric input for dialling with mobile telephones 
and text entry. If desired, the symbol entry system and 
method may be adapted to employ the user's thumb to enter 
a space. An additional region may be provided in an area 
where the thumb would naturally fall and can either enter 
a space when the thumb is urged against the touch-sensitive 
pad or, when the thumb is used as a support, to enter a 
space when the thumb is lifted from the pad. 

Figure 13 illustrates an embodiment of a communication 
(symbol output) system and method according to the present 
invention in which a linear array of symbol output regions 
111 are arranged on an output pad 113 or the like. Each 
output region 111 is in the form of an octagonal gate array 
which allows movement of a symbol indicating pin 115 in 
orthogonal and diagonal directions in order to indicate 
different symbols 117. Movement of the pins 115 may be 
controlled by any suitable linear actuating means. Thus 
movement of a single one of the pins 115 in a predetermined 
direction can be used to indicate a single symbol 117 and 
a sequence of such movements can be used to indicate a 
sequence of symbols. The sequence of symbols can be 
identified visually or can be identified by movement 
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against a user's skin (such as the user's fingers or the 
palm of a hand) . As an alternative to a movable pin some 
form of vibrating means, such as a piezo device or an 
extending pin, can be located at each symbol. The 
embodiment of Figure 13 could alternatively be employed as 
a symbol input system with tactile guidance from the pins 
115. 

Figure 14 shows an embodiment of a communication (function 
or data entry) system according to the invention embodied 
into a radio/cassette/CD audio player 121 for a vehicle. 
The player 121 is only shown diagrammatically but includes 
a display 123 for showing the function, radio station, tape 
direction, track or the like selected and/or other 
information and a plurality of generally square regions 
125, 127 and 129 for controlling the player. 

In the illustrated embodiment, a left-hand region 12 5 is 
used to control volume and balance. Thus upward movement 
over the surface of the region 125 selects volume control, 
while downward movement selects balance control. 

Subsequent movement (or initial movement if the required 
control has previously been selected or is predetermined as 
a default control) to the left increases the treble 
component by a predetermined unit amount, while movement to 
the left followed by a dwell at the end of the movement 
continues to increase the treble component for the duration 
of the dwell. The bass component can similarly be 
increased either by a predetermined unit amount with a 
single movement to the right, while movement to the right 
followed by a dwell continues to increase the bass 
component for the duration of the dwell. 

The treble or bass component can be decreased by a 
predetermined unit amount by a movement in the appropriate 
left or right direction immediately followed by a return 



wo 00/75765 




'CT/GBOO/02243 



- 25 - 



movement in the opposite direction. Continued decrease in 
either the treble or the bass component can be obtained 
with a dwell at the end of the return movement. 

In the illustrated embodiment a central region 12 7 can be 
used to control radio functions with movements on the 
surface of the region in predetermined directions being 
used to select various functions such as RDS , BAND, STATION 
or TUNING. STATION can be used, for example, in a two- 
stage selection process with a subsequent movement in one 
of eight orthogonal or diagonal directions being used to 
select one of eight preset stations. 

A right hand region 12 9 can be used to control other 
functions of the player such as selecting TAPE or CD and 
for skipping BACK or FORWARD through the tracks on the tape 
or CD. 

Thus the communication (function or data entry) system 
shown in Figure 14 effectively allows control of an 
analogue function (such as volume) with a single movement 
on a touch-sensitive pad or the like. 

The communication (symbol entry) system shown in Figure 15 
is similar to that shown in Figures 3a, 3b and 3c. As with 
Figures 3a, 3b and 3c, there are three regions 131 provided 
on a touch-sensitive pad 13 3 (or three separate touch- 
sensitive pads) or screen, each of which regions 131 may be 
operated by a pointing device in the form of a separate 
finger or a single finger. Each region 131 in Figure 15 
has eight symbols 135 associated with it and displayed in 
an arrangement 137 adjacent to (above) each region in a 
predetermined configuration at the corners of a square and 
substantially midway between adjacent corners to allow 
selection of any one of those symbols by movement of a 
finger in the appropriate direction (orthogonal or 
diagonal) within the region concerned corresponding to the 
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location of the desired symbol and a ninth symbol 139 which 
is selected by a tapping motion within the appropriate 
region. The provision of a separate display 137 ensures 
the user's finger or other pointing device does not obscure 
the symbols being accessed. As with Figure 3a, in the 
embodiment of Figure 15 lower case letters are selected by 
a simple swiping movement in the appropriate direction (up, 
down, sideways or diagonal) and upper case letters are 
selected by additionally holding the finger within the 
selected region 131 for a predetermined time at the 
beginning or end of a letter selection movement or by 
employing a relatively slow movement of the pointing 
device. The arrangements 137 of symbols can either be 
permanent of may be temporary, for example forming the 
lower part of a display 141, the temporary arrangement of 
symbols being activated or de-activated with a suitable 
movement of the pointing device or other action as will be 
described hereinafter. 

Each of the nine contiguous sub-areas within the display 
area has an associated symbol and appropriate pointing 
direction. Each symbol may substantially fill its sub-area 
and can therefore be relatively large. Thus the display 
area is substantially filled with symbols in a close packed 
manner, so wasting little display area. Consequently, the 
symbols are clear to the user and the appropriate pointing 
directions are intuitive from the symbol locations. 

Intermediate the regions 131 and the arrangements 137 of 
symbols are small touch-sensitive regions 14 3 having 
permanently marked thereon a small number of symbols which 
can be selected by a lateral movement of the pointing 
device (to select a symbol at one side of a region) or with 
a tapping motion (to select the central symbol) , Thus, one 
of the small regions 143 can be used to change the selected 
symbols, the further symbols (in the case of symbols that 
are not marked permanently on the system) being displayed 
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in place of the original symbols. The display of only a 
single set of symbols allows the symbol display to be 
simple with each symbol being relatively large and with a 



symbol display is clear to the user and the appropriate 
pointing direction to access the symbols is also clear. 
Where the symbols are displayed temporarily^ once the user 
has learnt the location of the symbols he can de-activate 
the symbol display 137 and consequently enlarge the general 
display 141 of the apparatus (such as a WAP telephone or 
PDA device) into which the communication system of the 
present invention is incorporated. As will be appreciated, 
provision of temporarily displayed symbols in this way 
allows the symbols to be changed with software and many 
layers of menu can be scrolled through. Different 
languages can be easily accommodated and layouts can be 
personalised by the user if desired* 

The communication (symbol entry) system shown in Figure 16 
is similar to that shown in Figure 15, In contrast to 
Figure 15, there are two regions 151 provided on a touch- 
sensitive pad 153 (or two separate touch-sensitive pads) or 
screen, each of which regions 151 may be operated by a 
pointing device in the form of a separate finger or a 
single finger. Each region 151 in Figure 16 has sixteen 
symbols 155 associated with it and displayed in two side- 
by-side arrangements 157 adjacent to (above) each region 
each in a predetermined arrangement at the corners of a 
square and substantially midway between adjacent corners to 
allow selection of any one of those symbols by movement of 
a pointing device (such as a finger) in the appropriate 
direction (orthogonal or diagonal) within the region 
corresponding to the location of the desired symbol. 
Symbols for the left-hand arrangement of each pair are 
selected by a simple swiping movement in the appropriate 
direction. In the case of the right-hand arrangement of 
each pair the relevant symbol is selected by a to-and-fro 



clear direction associated with it. 



In this way, the 
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(forwards and backwards) movement as indicated in the 
middle of the right-hand arrangement. In the case of the 
left-hand arrangement, a ninth symbol 159 can be selected 
by a tapping motion within the appropriate region. As with 
the embodiment of Figure 15, the provision of separate 
displays 157 ensures the user's finger or other pointing 
device does not obscure the symbols being accessed. The 
symbols are arranged in Figure 16 such that the most 
frequently used symbols are in each of the left-hand 
arrangements (and can therefore be accessed by a single 
movement) while the least frequently used symbols are in 
the right-hand arrangements. As with the embodiment of 
Figure 15, lower case letters are selected by a simple 
swiping movement in the appropriate direction (up, down, 
sideways or diagonal) and upper case letters are selected 
by additionally holding the finger within the selected 
region 151 for a predetermined time at the beginning or end 
of a letter selection movement or by employing a relatively 
slow movement of the pointing device. The arrangements 157 
of symbols can either be permanent of may be temporary, for 
example forming the lower part of a display 161, the 
temporary arrangement of symbols being activated or de- 
activated with a suitable movement of the pointing device 
or other action as indicated (by the legend SS) on the 
right-hand arrangement of the right-hand region 151. 

Thus, a user can change the selected symbols or de-activate 
the symbols by scrolling through the symbol sets available. 
The display of two simple sets of symbols allows the symbol 
display to be straightforward with each symbol being 
relatively large, but close packed. In this way, the 
symbol display is clear and understandable to the user 
while wasting little display area. Once the user has 
learnt the location of the symbols he can de-activate the 
symbol display 157 and consequently enlarge the general 
display 161 of the apparatus (such as a WAP telephone or 
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present invention is incorporated. 
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CLAIMS 

1. A communication system comprising means defining a 
communication region having associated therewith a 
plurality of symbols or the like and being responsive to a 
user-controlled pointing device whereby a desired symbol or 
the like can be selected by movement of the pointing device 
in a predetermined direction within the region. 

2. A communication system as claimed in claim 1, wherein 
there is a plurality of cells within a single communication 
region, each cell having associated therewith a plurality 
of symbols or the like arranged in a linear manner, a 
desired symbol or the like being selected by movement 
towards the respective cell followed by further radial or 
circumferential movement to select the desired symbol or 
the like associated with the respective cell. 

3. A communication system as claimed in claim 1, wherein 
a plurality of symbol entry regions are provided each 
having associated therewith a plurality of symbols and each 
being responsive to the user-controlled pointing device 
whereby a desired symbol can be selected by movement of the 
pointing device in a predetermined direction within the 
region with which the desired symbol is associated. 

4. A communication system as claimed in claim 3, wherein 
there are eight communication regions, each region having 
associated therewith four symbols or the like arranged in 
an orthogonal manner, a desired symbol or the like being 
selected by movement within the region having the desired 
symbol or the like associated therewith in a predetermined 
orthogonal direction relative to the desired region. 

5. A communication system as claimed in claim 3, wherein 
there are five communication regions, each region having 
associated therewith a plurality of symbols or the like 
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arranged in a predetermined manner, a desired symbol or the 
like being selected by movement within the region having 
the desired symbol or the like associated therewith in a 
predetermined direction relative to the desired symbol or 
the like. 

6. A communication system as claimed in claim 3, wherein 
there are four communication regions, each region having 
associated therewith a plurality of symbols or the like 
arranged in a predetermined manner, a desired symbol or the 
like being selected by movement within the region having 
the desired symbol or the like associated therewith in a 
predetermined direction relative to the desired symbol or 
the like. 

7. A communication system as claimed in claim 3, wherein 
there are three communication regions, each region having 
associated therewith a plurality of symbols or the like 
arranged in a predetermined manner, a desired symbol or the 
like being selected by movement within the region having 
the desired symbol or the like associated therewith in a 
predetermined direction relative to the desired symbol or 
the like. 

8. A communication system as claimed in claim 3, wherein 
there are two communication regions, each region having 
associated therewith a plurality of symbols or the like 
arranged in a predetermined manner, a desired symbol or the 
like being selected by movement within the region having 
the desired symbol or the like associated therewith in a 
predetermined direction relative to the desired symbol or 
the like. 

9. A communication system as claimed in any preceding 
claim, wherein two sets of communication regions are 
provided. 
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10. A communication system as claimed in any preceding 
claim, wherein at least one further region is provided 
separated from the first-mentioned regions for toggling 
between the first-mentioned set of symbols or the like and 
one or more further sets of symbols or the like to be 
associated with each of the regions. 

11. A communication system as claimed in any preceding 
claim, wherein means is provided for selecting a further 
symbol or the like arranged within an area encompassed by 
or adjacent to the first-mentioned symbols or the like of 
each region by tapping the area within the desired region. 

12. A communication system as claimed in any preceding 
claim, wherein means is provided for selecting further 
symbols or the like by employing a different form of 
movement from that required to select from the basic 
symbols . 

13. A communication system as claimed in claim 12, wherein 
the further symbols or the like may be selected on the 
basis of the speed of movement of the pointing device. 

14. A communication system as claimed in claim 12 or 13, 
wherein the further symbols or the like may be selected on 
the basis of a combination of movements. 

15. A communication system as claimed in claim 14, wherein 
the combination of movements comprise a curvilinear 
movement . 

16. A communication system as claimed in claim 14 or 15, 
wherein the combination of movements comprise a linear 
movement with a dwell at the beginning and/ or end thereof. 

17. A communication system as claimed in claim 14, 15 or 
16, wherein the combination of movements comprise a linear 
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movement in a first direction followed by a further linear 
movements reversing the preceding movement. 

18. A communication system as claimed in any one of claims 
14 to 17 , wherein the combination of movements comprise two 
sequential linear movements either at a predetermined angle 
to each other. 



19. A communication system as claimed in any preceding 
claim, wherein the region or regions are provided on a 
touch-sensitive pad or screen. 

20. A method of communication in which a plurality of 
symbols or the like are associated with a communication 
region and a desired symbol or the like is selected by 
movement of a pointing device in a predetermined direction 
within the region. 

21. A method of communication according to claim 20, 
wherein there is a plurality of cells within a single 
communication region, each cell having associated therewith 
a plurality of symbols or the like arranged in a linear 
manner, a desired symbol or the like being selected by 
movement towards the respective cell followed by further 
radial or circumferential movement to select the desired 
symbol or the like associated with the respective cell. 

22. A method of communication according to claim 20, 
wherein a plurality of symbol entry regions are provided 
each having associated therewith a plurality of symbols and 
each being responsive to the user-controlled pointing 
device whereby a desired symbol can be selected by movement 
of the pointing device in a predetermined direction within 
the region with which the desired symbol is associated. 

23. A method of communication according to claim 22, 
wherein there are eight communication regions, each region 
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having associated therewith four symbols or the like 
arranged in an orthogonal manner, a desired symbol or the 
like being selected by movement within the region having 
the desired symbol or the like associated therewith in a 
predetermined orthogonal direction relative to the desired 
region. 

24 • A method of communication according to claim 22, 
wherein there are five communication regions, each region 
having associated therewith a plurality of symbols or the 
like arranged in a predetermined manner, a desired symbol 
or the like being selected by movement within the region 
having the desired symbol or the like associated therewith 
in a predetermined direction relative to the desired symbol 
or the like. 

25. A method of communication according to claim 22, 
wherein there are four communication regions, each region 
having associated therewith a plurality of symbols or the 
like arranged in a predetermined manner, a desired symbol 
or the like being selected by movement within the region 
having the desired symbol or the like associated therewith 
in a predetermined direction relative to the desired symbol 
or the like. 

26. A method of communication according to claim 22, 
wherein there are three communication regions, each region 
having associated therewith a plurality of symbols or the 
like arranged in a predetermined manner, a desired symbol 
or the like being selected by movement within the region 
having the desired symbol or the like associated therewith 
in a predetermined direction relative to the desired symbol 
or the like. 

27. A method of communication according to claim 22, 
wherein there are two communication regions, each region 
having associated therewith a plurality of symbols or the 
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like arranged in a predetermined manner, a desired symbol 
or the like being selected by movement within the region 
having the desired symbol or the like associated therewith 
in a predetermined direction relative to the desired symbol 
or the like. 

28. A method of communication according to any one of 
claims 20 to 27, wherein two sets of communication regions 
are provided* 

29. A method of communication according to any one of 
claims 20 to 28, wherein at least one further region is 
provided separated from the first-mentioned regions for 
toggling between the first-mentioned set of symbols or the 
like and one or more further sets of symbols or the like to 
be associated with each of the regions. 

30. A method of communication according to any one of 
claims 20 to 29, wherein means is provided for selecting a 
further symbol or the like arranged within an area 
encompassed by or adjacent to the first-mentioned symbols 
or the like of each region by tapping the area within the 
desired region. 

31. A method of communication according to any one of 
claims 2 0 to 30, wherein further symbols or the like are 
selectable by employing a different form of movement from 
that required to select from the basic symbols. 

32. A method of communication according to claim 31, 
wherein the further symbols or the like may be selected on 
the basis of the speed of movement of the pointing device. 



33. A method of communication according to claim 31 or 32, 
wherein the further symbols or the like may be selected on 
the basis of a combination of movements. 
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34* A method of communication according to claim 33, 
wherein the combination of movements comprise a curvilinear 
movement . 



5 3 5. A method of communication according to claim 3 3 or 34, 

wherein the combination of movements comprise a linear 
movement with a dwell at the beginning and/ or end thereof. 

36. A method of communication according to claim 33, 34 or 
10 35, wherein the combination of movements comprise a linear 

movement in a first direction followed by a further linear 
movements reversing the preceding movement. 

37. A method of communication according to any one of 
15 claims 33 to 36, wherein the combination of movements 

comprise two sequential linear movements either at a 
predetermined angle to each other . 

38. A method of communication according to any one of 
20 claims 20 to 37, wherein the region or regions are provided 

on a touch-sensitive pad or screen. 

39. A communication (symbol output) system comprising 
means defining a communication (symbol output) region 

25 having associated therewith a plurality of symbols or the 

like, and means movable within the region whereby a desired 
symbol or the like can be indicated by movement of the 
movable means in a predetermined direction or at a 
predetermined location within the region. 

30 

40. A method of communication (symbol output) in which a 
plurality of symbols or the like are associated with a 
communication (symbol output) region and a desired symbol 
or the like is indicated by movement of a movable means in 

35 a predetermined direction or at a predetermined location 

within the region. 
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INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/G BOO/02243 



I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70, 16 and 70. 1 7))\ 
Description, pages: 

9-29 as originally filed 

1 -8 as received on 1 1/09/2001 with letter of 1 0/09/2001 

Claims, No.: 

1 -38 as received on 1 1/09/2001 with letter of 1 0/09/2001 

Drawings, sheets: 

1/7-7/7 as originally filed 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 
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INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/G BOO/02243 



n the description, 
□ the claims, 



pages: 
Nos.: 



□ the drawings, 



sheets: 



5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 

III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

1 . The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non- 
obvious), or to be industrially applicable have not been examined in respect of: 

□ the entire international application. 
H claims Nos. 2, 21. 



□ the said international application, or the said claims Nos. relate to the following subject matter which does 
not require an international preliminary examination (specif)^: 

la the description, claims or drawings {indicate particular elements beloWj or said claims Nos. 2, 21 are so 
unclear that no meaningful opinion could be formed (specif^: 
see separate sheet 

□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

□ no international search report has been established for the said claims Nos. . 

2. A meaningful international preliminary examination cannot be carried out due to the failure of the nucleotide 
and/or amino acid sequence listing to comply with the standard provided for in Annex C of the Administrative 
Instructions: 

□ the written form has not been furnished or does not comply with the standard. 

□ the computer readable form has not been furnished or does not comply with the standard. 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



because: 
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1 



Statement 



Novelty (N) 



Yes: 
No: 



Claims 
Claims 



3-20, 22-38 



Inventive step (IS) 



Yes: 
No: 



Claims 
Claims 



3-20, 22-38 



industrial applicability (lA) 



Yes: 
No: 



Claims 
Claims 



3-20. 22-38 



2. Citations and explanations 
see separate sheet 



VIII. Certain observations on the International application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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Re Item III 

Non-establishment of opinion with regard to novelty, inventive step and industrial 
applicability 

Refer to section VI 1 1. 2, 



Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

Reference is nnade to the following document: 

D1 : GB-A-2 290 400 (KAHN ET AL.) 20 December 1995 (1995-12-20) 

D2: EP-A-0 858 023 (MICROSOFT) 12 August 1998 (1998-08-12) 

D3: US-A-5 008 847 (LAPEYRE) 16 April 1991 (1991-04-16) 

D4: US-A-5 786 809 (RYZHOV ET AL.) 28 July 1998 (1998-07-28) 

D5: WO 96 30822 A (FOREST) 3 October 1996 (1996-10-03) 

As clarity objections are raised in relation with the present set of claims, the comments 
under section VIII of this examination report had been taken into account for the 
examination with regard to novelty, inventive step and industrial applicability. 

1 . Claim 1 : 

D5, which is considered as closest prior art, discloses a communication system 
comprising 

means defining a communication region (page 40/line 33 - page 41/line 1), 
having associated therewith a plurality of symbols or the like (page 40/line 33 
- page 41/line 17), 

* being responsive to a user-controlled pointing device (page 41 /lines 25-26, 
page 4/lines 30-34), 

* whereby a desired symbol or the like can be selected by detecting a movement 
of the pointing device along a predetermined bearing within a communication 
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region (page 42/line 1 8, line 21 , page 43/lines 5). 
D5 does not disclose that 

a) said predetemnined bearing is "substantially parallel" (refer to section VIII. 1) to 
a direction of the desired symbol or the like relative to a central region of the 
connnnunication region, and 

b) said predetemnined bearing is not consisting of movement toward a selectable 
region associated with a desired symbol or the like. 

D5 discloses several types of selection events (page 42/lines 18ff). The closest 
coming selection event of D5 is an intersection of a location indicated by a movement 
related signal and a selectable region (page 42/lines 21-22), i.e. the absolute location 
of the detected movement is taken into account for the determination which symbol 
is selected. In contrast thereto, according to present claim 1 of the international 
application, the detected direction of said movement is taken into account in order to 
select a symbol associated with a selectable region (location), irrespective of the 
absolute location of said detected movement. 

This feature could neither be found nor be derived from any of the prior art 
documents (D1-D5) cited in the international search report. Thus, an inventive step 
in the sense of Article 33(3) PCT should be acknowledged. 

2. Claim 20: 

Independent claim 20 (as interpreted as stated under section VIIL1) discloses a 
method which corresponds to the apparatus of independent claim 1 which was found 
novel and inventive (see statements above). Thus, for the same reasons as already 
stated in relation with independent claim 1 also claim 20 meets the requirements of 
Articles 33(2) and (3) PCT concerning novelty and inventive step. 

3. Claims 3-1 9 and 22-38: 

Claims 3-19 and 22-38 depend on independent claims 1 or 20, respectively, which 
were found novel and inventive (see statements above). Consequently, also claims 
3-19 and 22-38 meet the requirements of Articles 33(2) and (3) PCT concerning 
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novelty and inventive step. 

4. Industrial applicability: 

Claims 1, 3-20 and 22-38 of the international application nneet the requirements of 
Article 33(4) PCT concerning industrial applicability. 

Re Item VIII 

Certain observations on the international application 

1 . Claims 1 and 20: 

Claims 1 and 20 lack clarity in the sense of Article 6 PCT as the term "substantially 
parallel" is ambiguous. 

For the examination with regard to novelty and inventive step of this examination 
report this term is interpreted in the sense as defined on page 3, lines 33-37 of the 
description, i.e. in order to associate a movement with a selectable region said 
movement must be within a tolerance which can be determined by the angular 
separation of adjacent symbols. 

2. Claims 2 and 21: 

Claim 2 which depends on independent claim 1 discloses that a desired symbol could 
be selected by a circumferential movement which contradicts to the features defined 
in claim 1. Thus, claim 2 as well as corresponding method claim 21 are unclear in 
the sense of Article 6 PCT. An examination with regard to novelty, inventive step and 
industrial applicability cannot be carried out. 
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COMMUNICATION SYSTEM AND METHOD 

This invention relates to a communication system and method of 
communicating which may be employed, for example, for the entry 
5 of symbols such as text and/or other symbols by means other 
than a keyboard and/or for the entry of data, such as for 
controlling electronic equipment, and for the output of symbols 
and/ or data. 

10 The "QWERTY" keyboard is the most widely used symbol/text entry 
system. However, for certain applications its many keys, often 
over 100, occupy an inconveniently large area or, in the 
alternative, are inconveniently small for ready access by 
fingers or another pointing device. A mobile user can 

15 additionally find the need for a horizontal support surface at 
a convenient height problematic. 

Many other symbol/text entry systems have been developed, 
including some for single-handed use. None has acquired a 

2 0 degree of popularity on the scale of the QWERTY keyboard. Some 

require the user to remember complex keystrokes or combinations 
of keystrokes which make them difficult to use. Such known 
symbol/text entry systems are particularly difficult for use 
by the casual user where a small number of relatively simple 
25 movements is to be desired. Speed of symbol/text entry is 
important to both novice and skilled users. 

GB-A-2 290 400 describes a visual communications apparatus 
which determines a user's selection by monitoring the eye 

3 0 position to determine which of the characters is being 

observed. 

There is known from EP-A-0 858 023 a symbol entry system and 
method in which a visible focus is responsive to commands given 
35 by a user through a handheld remote command unit, so that the 
user can move the focus to a particular symbol in a symbol 
chart and select such a symbol for entry in a symbol entry 
region . 

4 0 According to US -A- 5 00 8 84 7 a conventional keyboard is replaced 

by a virtual keyboard on a computer screen, selection of 
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keystrokes being made by a mouse, or the like, positioning a 
cursor at a desired key for keyswitch operation. 

There is known from US-A-5 786 809 a method of entry of 
5 symbolic information into a computer system in which a set of 
symbols is positioned relative to an output position, a 
predetermined symbol being entered by moving a pointer to the 
predetermined symbol and selecting the symbol. 

10 There is known from WO-A-96 3 0822 a method and apparatus for 
data entry incorporating a plurality of selectable regions, 
A menu option may be selected by clicking on an associated 
selectable region, by dwelling on it for a selection threshold 
period or by a cursor path toward the selectable region, or by 

15 a combination thereof. 

It is therefore an object of the present invention to provide 
a communication system and method which overcomes or at least 
reduces the disadvantages of known systems. 

20 

According to one aspect of the present invention there is 
provided a communication system comprising means defining a 
communication region having associated therewith a plurality 
of symbols or the like (such as data items) and being 

25 responsive to a user- controlled pointing device whereby a 
desired symbol or the like can be selected wherein a desired 
symbol or the like can be selected by detecting movement of the 
pointing device along a predetermined bearing within the 
communication region, the predetermined bearing being 

30 substantially parallel to a direction of the desired symbol or 
the like relative to a central region of the communication 
region, but not consisting of movement toward a selectable 
region associated with a desired symbol or the like, 

3 5 According to another aspect of the present invention there is 
provided a method of communication in which a plurality of 
symbols or the like are associated with a communication region 
and a desired symbol or the like is selected by movement of a 
pointing device wherein a desired symbol or the like is 

40 selected by detecting movement of the pointing device along a 
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predetermined bearing within the communication region, the 
predetermined bearing being substantially parallel to a 
direction of the desired symbol or the like relative to a 
central region of the communication region, but not consisting 
5 of movement toward a selectable region associated with a 
desired symbol or the like. 

Thus, movement of a single pointing device in the plane of the 
communication region can select any one of a number of symbols . 

A plurality of symbol entry regions may be provided each having 
associated therewith a plurality of symbols and each being 
responsive to the user-controlled pointing device whereby a 
desired symbol can be selected by movement of the pointing 
device in a predetermined direction (or bearing) within the 
region with which the desired symbol is associated. 

The communication system may be in the form of a symbol entry 
system, such as for replacing a keyboard, or may be in the form 

2 0 of a data entry system, such as for controlling one or more 

functions of electronic equipment. 

Movement in a predetermined direction may be detected, for 
example, by analysing the direction (or bearing) of movement 
25 of the pointing device rather than the location thereof. Thus, 
in practice the location of movement need not be restricted to 
an ideal direction in the form of a line from a central area 
of a region to a desired symbol, but rather may be generally 
parallel to the ideal direction. Such a method of analysis is 

3 0 particularly beneficial in that it makes the system very 

tolerant of imprecision relating to the pointing device. Thus, 
the movement may be offset relative to the location of the 
symbol to be selected, or may have a variable length. Further 
the actual direction need not be precise, but may be within a 

3 5 tolerance which can readily be determined by the angular 
separation of adjacent symbols (for example about +/- 22.5 
degrees for eight symbols disposed about a central point) . 
Moreover, the movement need not be linear, curved movement 
being accommodated by determining an average direction, for 

40 example using the start and finish points of a movement. Where 
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a plurality of cells are provided, the mid-point of a pointing 
movement may be used to determine the cell to be selected. 
Alternatively, movement in a predetermined direction may be 
detected, for example, by analysing the location at which the 
5 movement intersects with a boundary of the region or other 
suitable boundary such as that of a touch- sensitive area. 

In one embodiment of the invention there is a plurality of 
cells (for example, eight) within a single communication 

10 {symbol entry or function entry) region, each cell having 
associated therewith a plurality of symbols (for example, 
three) or the like arranged in a linear manner, a desired 
symbol or the like being selected by movement in a 
predetermined direction relative to the respective cell 

15 followed by continued movement in the same direction or 
movement at an angle thereto to select the desired symbol or 
the like associated with the respective cell- The cells may 
be provided substantially in an octagonal arrangement. 

2 0 In another embodiment of the invention there is a plurality 
(for example, eight) communication (symbol entry or function 
entry) regions, each region having associated therewith a 
plurality of symbols (for example, four) or the like arranged 
in an orthogonal manner, a desired symbol or the like being 

25 selected by movement within the region having the desired 
symbol or the like associated therewith in a predetermined 
orthogonal direction relative to the desired region. The eight 
regions may be provided substantially in an octagonal 
arrangement • 



In a further embodiment of the invention there are four 
communication (symbol entry or function entry) regions, each 
region having associated therewith six or eight symbols or the 
like arranged in a predetermined manner, for example at the 

35 corners of a square and substantially midway between 
predetermined adjacent corners, such as along the top and 
bottom of each region, a desired symbol or the like being 
selected by movement within the region having the desired 
symbol or the like associated therewith in a predetermined 

40 direction relative to the desired symbol or the like. The four 
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regions may be provided substantially in a quadrilateral 
arrangetnent or substantially in a linear arrangement. 

In a further embodiment of the invention there are three 
5 communication (symbol entry or function entry) regions, each 
region having associated therewith eight symbols or the like 
arranged in a predetermined manner, for example at the corners 
of a square and sxibstantially midway between adjacent corners, 
a desired symbol or the like being selected by movement within 

10 the region having the desired symbol or the like associated 
therewith in a predetermined direction relative to the desired 
symbol or the like. Where the three regions are intended to 
be operated with a user's finger, the regions may be arranged 
in a substantially linear manner with the central region 

15 displaced so as to accommodate the user's middle finger length. 

In a further embodiment of the invention there are two 
communication (symbol entry or function entry) regions, each 
region having associated therewith a plurality of symbols (for 

20 example, eight) or the like arranged in a predetermined manner, 
for example at the corners of a square and substantially midway 
between adjacent corners, a desired symbol or the like being 
selected by movement within the region having the desired 
symbol or the like associated therewith in a predetermined 

25 direction relative to the desired symbol or the like. 

In a further embodiment of the invention there are five 
communication (symbol entry or function entry) regions, each 
region having associated therewith up to four symbols or the 
3 0 like arranged in a predetermined manner, for example at the 
corners of a square, a desired symbol or the like being 
selected by movement within the region having the desired 
symbol or the like associated therewith in a predetermined 
direction relative to the desired symbol or the like. The 

3 5 regions may arranged in a substantially linear manner. . Two 

sets of communication regions may be provided, one for each 
hand. Alternatively, or additionally, two sets of 

communication regions may be arranged substantially parallel 
to each other for alternative symbol or the like entry. 

4 0 Further communication regions may be provided if desired. 
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One or more further regions may be provided separated from the 
first -mentioned regions for toggling between the first- 
mentioned set of symbols or the like and one or more further 
sets of symbols or the like to be associated with each of the 
5 regions. For example, a plurality of further regions may be 
provided around the periphery of the first -mentioned regions 
and/or a single further region may be provided centrally of the 
first-mentioned regions. 

10 Means may be provided for selecting a further symbol or the 
like arranged within an area encompassed by or adjacent to the 
first -mentioned symbols or the like of each region by tapping 
the area within the desired region. 

15 Means may be provided for selecting further symbols or the like 
by employing a different form of movement from that recpaired 
to select from the basic symbols. For example the speed of 
movement (slow or fast) or a combination of movements may be 
used. Combined movements may include a linear movement with 

20 a dwell at the beginning and/or end thereof (for example to 
select upper case letters) , a linear movement in a first 
direction followed by one or more further linear movements 
reversing the preceding movement, two sequential linear 
movements either at right -angles to each other or at another 

25 predetermined angle to each other (for example to mimic all or 
part of the desired symbol or the like) . It should be noted 
such different forms of movement do not constitute tracing out 
the symbol shape: only a small number of simple movements need 
to be remembered. 



The region or regions may be provided on a touch- sensitive pad 
or screen or may be displayed on a screen with symbols or the 
like being selected by way of a remote pointing device (such 
as a computer mouse or trackball or an optical tracking 
35 device) . The symbols may be provided on the region or regions, 
may be positioned adjacent (for example immediately above or 
below) thereto, or may be displayed on or adjacent the region 
or regions only if required by the user. Alternatively, the 
region or regions may be provided on sheet material in order 
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that a user can indicate each desired symbol or the like in 
turn. 

According to a further aspect of the present invention there 
5 is provided a communication (symbol output) system comprising 
means defining a communication (symbol output) region having 
associated therewith a plurality of symbols or the like, and 
means movable within the region whereby a desired symbol or the 
like can be indicated by movement of the movable means in a 
10 predetermined direction or at a predetermined location within 
the region. 

According to a further aspect of the present invention there 
is provided a method of communication (symbol output) in which 
15 a plurality of symbols or the like are associated with a 
communication (symbol output) region and a desired symbol or 
the like is indicated by movement of a movable means in a 
predetermined direction or at a predetermined location within 
the region. 

20 

The movable means may comprise a visual means and/or a tactile 
means . 

A plurality of symbol entry regions may be provided each having 
25 associated therewith a plurality of symbols and each being 
responsive to the user-controlled pointing device whereby a 
desired symbol can be selected by movement of the pointing 
device in a predetermined direction within the region with 
which the desired symbol is associated. 

30 

A separate movable means may be provided for each region, for 
example a pin which is movable in orthogonal and/or diagonal 
directions- Alternatively, the movable means may be provided 
at each symbol or the like location, such as an extendable pin 
35 or a piezo device. 

In one embodiment of the invention there are eight 
communication (symbol output) regions, each region having 
associated therewith a plurality of symbols (for example, four) 
4 0 or the like arranged in an orthogonal manner, a desired symbol 
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or the like being indicated by movement of the movable means 
within the region having the desired symbol or the like 
associated therewith in a predetermined orthogonal direction. 
The eight regions may be provided substantially in an octagonal 
5 arrangement . 

In another embodiment of the invention there is a plurality of 
cells (for example, eight) within a single communication 
(symbol output) region, each cell having associated therewith 

10 a plurality of symbols (for example, three) or the like 
arranged in a linear manner, a desired symbol or the like being 
indicated by movement of the movable means in a predetermined 
direction relative to the respective cell followed by continued 
movement in the same direction in the same direction or 

15 movement at an angle thereto to indicate the desired symbol or 
the like within the respective cell. The eight cells may be 
provided substantially in an octagonal arrangement. 

In a further embodiment of the invention there are four 
2 0 communication (symbol output) regions, each region having 
associated therewith eight symbols or the like arranged in a 
predetermined manner, for example at the corners of a square 
and substantially midway between adjacent corners, a desired 
symbol or the like being selected by movement of the movable 
25 means within the region having the desired symbol or the like 
associated therewith in a predetermined direction. The four 
regions may be provided substantially in a quadrilateral 
arrangement or substantially in a linear arrangement , 

30 In a further embodiment of the invention there are three 
communication (symbol output) regions, each region having 
associated therewith eight symbols or the like arranged in a 
predetermined manner, for example at the corners of a square 
and substantially midway between adjacent corners, a desired 

35 symbol or the like being indicated by movement of the movable 
means within the region having the desired symbol or the like 
associated therewith in a predetermined direction. 

Means may be provided for indicating further symbols or the 
4 0 like by employing a combination of movements of the movable 
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1. A communication system comprising means defining a 
communication region having associated therewith a 
plurality of symbols or the like and being responsive to a 
user- control led pointing device whereby a desired symbol or 
the like can be selected characterised in that a desired 
symbol or the like can be selected by detecting movement of 
the pointing device along a predetermined bearing within 
the communication region, the predetermined bearing being 
substantially parallel to a direction of the desired symbol 
or the like relative to a central region of the 
communication region, but not consisting of movement toward 
a selectable region associated with a desired symbol or the 
like . 

2. A communication system as claimed in claim 1, wherein 
there is a plurality of cells within a single communication 
region, each cell having associated therewith a plurality 
of symbols or the like arranged in a linear manner, a 
desired symbol or the like being selected by movement 
towards the respective cell followed by further radial or 
circumferential movement to select the desired symbol or 
the like associated with the respective cell. 

3. A communication system as claimed in claim 1, wherein 
a plurality of symbol entry regions are provided each 
having associated therewith a plurality of symbols and each 
being responsive to the user-controlled pointing device 
whereby a desired symbol can be selected by movement of the 
pointing device in a predetermined direction within the 
region with which the desired symbol is associated. 

4- A communication system as claimed in claim 3, wherein 
there are eight communication regions, each region having 
associated therewith four symbols or the like arranged in 
an orthogonal manner, a desired symbol or the like being 
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selected by movement within the region having the desired 
symbol or the like associated therewith in a predetermined 
orthogonal direction relative to the desired region* 



5 5, A communication system as claimed in claim 3, wherein 

there are five communication regions, each region having 
associated therewith a plurality of symbols or the like 
arranged in a predetermined manner, a desired symbol or the 
like being selected by movement within the region having 
10 the desired symbol or the like associated therewith in a 

predetermined direction relative to the desired symbol or 
the like. 



6* A communication system as claimed in claim 3, wherein 
15 there are four communication regions, each region having 

associated therewith a plurality of symbols or the like 
arranged in a predetermined manner, a desired symbol or the 
like being selected by movement within the region having 
the desired symbol or the like associated therewith in a 
20 predetermined direction relative to the desired symbol or 

the like. 

7. A communication system as claimed in claim 3, wherein 
there are three communication regions, each region having 

25 associated therewith a plurality of symbols or the like 

arranged in a predetermined manner, a desired symbol or the 
like being selected by movement within the region having 
the desired symbol or the like associated therewith in a 
predetermined direction relative to the desired symbol or 

3 0 the like. 



8. A communication system as claimed in claim 3, wherein 
there are two communication regions, each region having 
associated therewith a plurality of symbols or the like 
35 arranged in a predetermined manner, a desired symbol or the 

like being selected by movement within the region having 
the desired symbol or the like associated therewith in a 
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predetermined direction relative to the desired symbol or 
the like, 

9. A communication system as claimed in any preceding 
claim, wherein two sets of communication regions are 
provided. 

10. A communication system as claimed in any preceding 
claim, wherein at least one further region is provided 
separated from the first -mentioned regions for toggling 
between the first -mentioned set of symbols or the like and 
one or more further sets of symbols or the like to be 
associated with each of the regions. 

11. A communication system as claimed in any preceding 
claim, wherein means is provided for selecting a further 
symbol or the like arranged within an area encompassed by 
or adjacent to the first-mentioned symbols or the like of 
each region by tapping the area within the desired region. 

12. A communication system as claimed in any preceding 
claim, wherein means is provided for selecting further 
symbols or the like by employing a different form of 
movement from that required to select from the basic 
symbols . 

13. A communication system as claimed in claim 12, wherein 
the further symbols or the like may be selected on the 
basis of the speed of movement of the pointing device. 

14. A communication system as claimed in claim 12 or 13, 
wherein the further symbols or the like may be selected on 
the basis of a combination of movements. 

15. A communication system as claimed in claim 14, wherein 
the combination of movements comprise a curvilinear 
movement , 
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16 ♦ A communication system as claimed in claim 14 or 15, 
wherein the combination of movements comprise a linear 
movement with a dwell at the beginning and/or end thereof. 

17. A communication system as claimed in claim 14, 15 or 
16, wherein the combination of movements comprise a linear 
movement in a first direction followed by a further linear 
movements reversing the preceding movement. 

18. A communication system as claimed in any one of claims 
14 to 17, wherein the combination of movements comprise two 
sequential linear movements either at a predetermined angle 
to each other. 

19. A communication system as claimed in any preceding 
claim, wherein the region or regions are provided on a 
touch- sensitive pad or screen, 

20. A method of communication in which a plurality of 
symbols or the like are associated with a communication 
region and a desired symbol or the like is selected by 
movement of a pointing device characterised in that a 
desired symbol or the like is selected by detecting 
movement of the pointing device along a predetermined 
bearing within the communication region, the predetermined 
bearing being substantially parallel to a direction of the 
desired symbol or the like relative to a central region of 
the communication region, but not consisting of movement 
toward a selectable region associated with a desired symbol 
or the like. 

21. A method of communication according to claim 20, 
wherein there is a plurality of cells within a single 
communication region, each cell having associated therewith 
a plurality of symbols or the like arranged in a linear 
manner, a desired symbol or the like being selected by 
movement towards the respective cell followed by further 
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radial or circumferential movement to select the desired 
symbol or the like associated with the respective cell. 

22. A method of communication according to claim 20, 
wherein a plurality of symbol entry regions are provided 
each having associated therewith a plurality of symbols and 
each being responsive to the user-controlled pointing 
device whereby a desired symbol can be selected by movement 
of the pointing device in a predetermined direction within 
the region with which the desired symbol is associated, 

23. A method of communication according to claim 22, 
wherein there are eight communication regions, each region 
having associated therewith four symbols or the like 
arranged in an orthogonal manner, a desired symbol or the 
like being selected by movement within the region having 
the desired symbol or the like associated therewith in a 
predetermined orthogonal direction relative to the desired 
region. 

24. A method of communication according to claim 22, 
wherein there are five communication regions, each region 
having associated therewith a plurality of symbols or the 
like arranged in a predetermined manner, a desired symbol 
or the like being selected by movement within the region 
having the desired symbol or the like associated therewith 
in a predetermined direction relative to the desired symbol 
or the like. 

25. A method of communication according to claim 22, 
wherein there are four communication regions, each region 
having associated therewith a plurality of symbols or the 
like arranged in a predetermined manner, a desired symbol 
or the like being selected by movement within the region 
having the desired symbol or the like associated therewith 
in a predetermined direction relative to the desired symbol 
or the like. 
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26. A method of communication according to claim 22, 
wherein there are three communication regions, each region 
having associated therewith a plurality of symbols or the 
like arranged in a predetermined manner, a desired symbol 
or the like being selected by movement within the region 
having the desired symbol or the like associated therewith 
in a predetermined direction relative to the desired symbol 
or the like. 

27. A method of communication according to claim 22, 
wherein there are two communication regions, each region 
having associated therewith a plurality of symbols or the 
like arranged in a predetermined manner, a desired symbol 
or the like being selected by movement within the region 
having the desired symbol or the like associated therewith 
in a predetermined direction relative to the desired symbol 
or the like. 

28. A method of communication according to any one of 
claims 20 to 27, wherein two sets of communication regions 
are provided. 

29. A method of communication according to any one of 
claims 20 to 28, wherein at least one further region is 
provided separated from the first -mentioned regions for 
toggling between the first-mentioned set of symbols or the 
like and one or more further sets of symbols or the like to 
be associated with each of the regions . 

30. A method of communication according to any one of 
claims 20 to 29, wherein means is provided for selecting a 
further symbol or the like arranged within an area 
encompassed by or adjacent to the first-mentioned symbols 
or the like of each region by tapping the area within the 
desired region. 
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31. A method of communication according to any one of 
claims 20 to 30, wherein further symbols or the like are 
selectable by employing a different form of movement from 
that required to select from the basic symbols. 

32. A method of communication according to claim 31, 
wherein the further symbols or the like may be selected on 
the basis of the speed of movement of the pointing device. 

33. A method of communication according to claim 31 or 32, 
wherein the further symbols or the like may be selected on 
the basis of a combination of movements. 

34. A method of communication according to claim 33, 
wherein the combination of movements comprise a curvilinear 
movement . 

35. A method of communication according to claim 33 or 34, 
wherein the combination of movements comprise a linear 
movement with a dwell at the beginning and/or end thereof. 

36. A method of communication according to claim 33, 34 or 
35, wherein the combination of movements comprise a linear 
movement in a first direction followed by a further linear 
movements reversing the preceding movement . 

37. A method of communication according to any one of 
claims 33 to 36, wherein the combination of movements 
comprise two sequential linear movements either at a 
predetermined angle to each other. 

38. A method of communication according to any one of 
claims 2 0 to 37, wherein the region or regions are provided 
on a touch- sensitive pad or screen. 
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COMMUNICATION SYSTEM AND METHOD 



This invention relates to a cominunication system and method 
of communicating which may be employed, for example, for 
the entry of symbols such as text and/or other symbols by 
means other than a keyboard and/ or for the entry of data, 
such as for controlling electronic equipment, and for the 
output of symbols and/or data. 

The "QWERTY" keyboard is the most widely used symbol/text 
entry system. However, for certain applications its many 
keys, often over 100, occupy an inconveniently large area 
or, in the alternative, are inconveniently small for ready 
access by fingers or another pointing device. A mobile 
user can additionally find the need for a horizontal 
support surface at a convenient height problematic. 

Many other symbol/text entry systems have been developed, 
including some for single-handed use. None has acquired a 
degree of popularity on the scale of the QWERTY keyboard. 
Some require the user to remember complex keystrokes or 
combinations of keystrokes which make them difficult to 
use. Such known symbol/text entry systems are particularly 
difficult for use by the casual user where a small number 
of relatively simple movements is to be desired. Speed of 
symbol/ text entry is important to both novice and skilled 
users. 

It is therefore an object of the present invention to 
provide a communication system and method which overcomes 
or at least reduces the disadvantages of known systems. 

According to one aspect of the present invention there is 
provided a communication system comprising means defining 
a communication region having associated therewith a 
plurality of symbols or the like (such as data items) and 
being responsive to a user-controlled pointing device 
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whereby a desired symbol or the like can be selected by 
movement of the pointing device in a predetermined 
direction within the region. 

According to another aspect of the present invention there 
is provided a method of communication in which a plurality 
of symbols or the like are associated with a communication 
region and a desired symbol or the like is selected by 
movement of a pointing device in a predetermined direction 
within the region. 

Thus, movement of a single pointing device in the plane of 
the communication region can select any one of a number of 
symbols . 

A plurality of symbol entry regions may be provided each 
having associated therewith a plurality of symbols and each 
being responsive to the user-controlled pointing device 
whereby a desired symbol can be selected by movement of the 
pointing device in a predetermined direction (or bearing) 
within the region with which the desired symbol is 
associated. 

The communication system may be in the form of a symbol 
entry system, such as for replacing a keyboard, or may be 
in the form of a data entry system, such as for controlling 
one or more functions of electronic equipment. 

An ideal direction of movement is a line from a central 
area of a region to a desired symbol. Movement in a 
predetermined direction may be detected, for example, by 
analysing the direction (or bearing) of movement of the 
pointing device rather than the location thereof. Thus, in 
practice the location of movement need not be restricted to 
the ideal direction, but rather may be generally parallel 
to the ideal direction. Such a method of analysis is 
particularly beneficial in that it makes the system very 
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tolerant of imprecision relating to the pointing device. 
Thus, the movement may be offset relative to the location 
of the symbol to be selected, or may have a variable 
length. Further the actual direction need not be precise, 
but may be within a tolerance which can readily be 
determined by the angular separation of adjacent symbols 
(for example about +/- 22,5 degrees for eight symbols 
disposed about a central point) . Moreover, the movement 
need not be linear, curved movement being accommodated by 
determining an average direction, for example using the 
start and finish points of a movement. Where a plurality 
of cells are provided, the mid-point of a pointing movement 
may be used to determine the cell to be selected. 
Alternatively, movement in a predetermined direction may be 
detected, for example, by analysing the location at which 
the movement intersects with a boundary of the region or 
other suitable boundary such as that of a touch-sensitive 
area, 33 

In one embodiment of the invention there is a plurality of 
cells (for example, eight) within a single communication 
(symbol entry or function entry) region, each cell having 
associated therewith a plurality of symbols (for example, 
three) or the like arranged in a linear manner, a desired 
symbol or the like being selected by movement in a 
predetermined direction relative to the respective cell 
followed by continued movement in the same direction or 
movement at an angle thereto to select the desired symbol 
or the like associated with the respective cell. The cells 
may be provided substantially in an octagonal arrangement. 

In another embodiment of the invention there is a plurality 
(for example, eight) communication (symbol entry or 
function entry) regions, each region having associated 
therewith a plurality of symbols (for example, four) or the 
like arranged in an orthogonal manner, a desired symbol or 
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the like being selected by movement within the region 
having the desired symbol or the like associated therewith 
in a predetermined orthogonal direction relative to the 



substantially in an octagonal arrangement. 

In a further embodiment of the invention there are four 
communication (symbol entry or function entry) regions, 
each region having associated therewith six or eight 
symbols or the like arranged in a predetermined manner, for 
example at the corners of a square and substantially midway 
between predetermined adjacent corners, such as along the 
top and bottom of each region, a desired symbol or the like 
being selected by movement within the region having the 
desired symbol or the like associated therewith in a 
predetermined direction relative to the desired symbol or 
the like. The four regions may be provided substantially 
in a quadrilateral arrangement or substantially in a linear 
arrangement. 

In a further embodiment of the invention there are three 
communication (symbol entry or function entry) regions, 
each region having associated therewith eight symbols or 
the like arranged in a predetermined manner, for example at 
the corners of a square and substantially midway between 
adjacent corners, a desired symbol or the like being 
selected by movement within the region having the desired 
symbol or the like associated therewith in a predetermined 
direction relative to the desired symbol or the like. 
Where the three regions are intended to be operated with a 
user's finger, the regions may be arranged in a 
substantially linear manner with the central region 
displaced so as to accommodate the user's middle finger 
length* 



desired region. 



The eight regions may be provided 



In a further embodiment of the invention there are two 
communication (symbol entry or function entry) regions. 
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each region having associated therewith a plurality of 
symbols (for example, eight) or the like arranged in a 
predetermined manner, for example at the corners of a 
square and substantially midway between adjacent corners, 
a desired symbol or the like being selected by movement 
within the region having the desired symbol or the like 
associated therewith in a predetermined direction relative 
to the desired symbol or the like. 

In a further embodiment of the invention there are five 
communication (symbol entry or function entry) regions , 
each region having associated therewith up to four symbols 
or the like arranged in a predetermined manner, for example 
at the corners of a square, a desired symbol or the like 
being selected by movement within the region having the 
desired symbol or the like associated therewith in a 
predetermined direction relative to the desired symbol or 
the like. The regions may arranged in a substantially 
linear manner. Two sets of communication regions may be 
provided, one for each hand. Alternatively, or 

additionally, two sets of communication regions may be 
arranged substantially parallel to each other for 
alternative symbol or the like entry. Further 
communication regions may be provided if desired. 

One or more further regions may be provided separated from 
the first-mentioned regions for toggling between the first- 
mentioned set of symbols or the like and one or more 
further sets of symbols or the like to be associated with 
each of the regions. For example, a plurality of further 
regions may be provided around the periphery of the first- 
mentioned regions and/or a single further region may be 
provided centrally of the first-mentioned regions. 

Means may be provided for selecting a further symbol or the 
like arranged within an area encompassed by or adjacent to 
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the first-mentioned symbols or the like of each region by 
tapping the area within the desired region. 

Means may be provided for selecting further symbols or the 
like by employing a different form of movement from that 
required to select from the basic symbols. For example the 
speed of movement (slow or fast) or a combination of 
movements may be used. Combined movements may include a 
linear movement with a dwell at the beginning and/ or end 
thereof (for example to select upper case letters) , a 
linear movement in a first direction followed by one or 
more further linear movements reversing the preceding 
movement, two sequential linear movements either at right- 
angles to each other or at another predetermined angle to 
each other (for example to mimic all or part of the desired 
symbol or the like) . It should be noted such different 
forms of movement do not constitute tracing out the symbol 
shape: only a small number of simple movements need to be 
remembered. 

The region or regions may be provided on a touch-sensitive 
pad or screen or may be displayed on a screen with symbols 
or the like being selected by way of a remote pointing 
device (such as a computer mouse or trackball or an optical 
tracking device) • The symbols may be provided on the 
region or regions, may be positioned adjacent (for example 
immediately above or below) thereto, or may be displayed on 
or adjacent the region or regions only if required by the 
user. Alternatively, the region or regions may be provided 
on sheet material in order that a user can indicate each 
desired symbol or the like in turn. 

According to a further aspect of the present invention 
there is provided a communication (symbol output) system 
comprising means defining a communication (symbol output) 
region having associated therewith a plurality of symbols 
or the like, and means movable within the region whereby a 
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desired symbol or the like can be indicated by movement of 
the movable means in a predetermined direction or at a 
predetermined location within the region. 

According to a further aspect of the present invention 
there is provided a method of communication (symbol output) 
in which a plurality of symbols or the like are associated 
with a communication (symbol output) region and a desired 
symbol or the like is indicated by movement of a movable 
means in a predetermined direction or at a predetermined 
location within the region. 

The movable means may comprise a visual means and/or a 
tactile means. 

A plurality of symbol entry regions may be provided each 
having associated therewith a plurality of symbols and each 
being responsive to the user-controlled pointing device 
whereby a desired symbol can be selected by movement of the 
pointing device in a predetermined direction within the 
region with which the desired symbol is associated. 

A separate movable means may be provided for each region, 
for example a pin which is movable in orthogonal and/or 
diagonal directions. Alternatively, the movable means may 
be provided at each symbol or the like location, such as an 
extendable pin or a piezo device. 

In one embodiment of the invention there are eight 
communication (symbol output) regions, each region having 
associated therewith a plurality of symbols (for example, 
four) or the like arranged in an orthogonal manner, a 
desired symbol or the like being indicated by movement of 
the movable means within the region having the desired 
symbol or the like associated therewith in a predetermined 
orthogonal direction. The eight regions may be provided 
substantially in an octagonal arrangement. 
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In another embodiment of the invention there is a plurality 
of cells (for example, eight) within a single communication 
(symbol output) region, each cell having associated 
therewith a plurality of symbols (for example, three) or 
the like arranged in a linear manner, a desired symbol or 
the like being indicated by movement of the movable means 
in a predetermined direction relative to the respective 
cell followed by continued movement in the same direction 
in the same direction or movement at an angle thereto to 
indicate the desired symbol or the like within the 
respective cell. The eight cells may be provided 
substantially in an octagonal arrangement. 

In a further embodiment of the invention there are four 
communication (symbol output) regions, each region having 
associated therewith eight symbols or the like arranged in 
a predetermined manner, for example at the ' corners of a 
square and substantially midway between adjacent corners, 
a desired symbol or the like being selected by movement of 
the movable means within the region having the desired 
symbol or the like associated therewith in a predetermined 
direction. The four regions may be provided substantially 
in a quadrilateral arrangement or substantially in a linear 
arrangement. 

In a further embodiment of the invention there are three 
communication (symbol output) regions, each region having 
associated therewith eight symbols or the like arranged in 
a predetermined manner, for example at the corners of a 
square and substantially midway between adjacent corners, 
a desired symbol or the like being indicated by movement of 
the movable means within the region having the desired 
symbol or the like associated therewith in a predetermined 
direction. 



Means may be provided for indicating further symbols or the 
like by employing a combination of movements of the movable 
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CLAIMS 



1. 



A communication system comprising means defining a 
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communication region having associated therewith a 
plurality of symbols or the like and being responsive to a 
user-controlled pointing device whereby a desired symbol or 
the like can be selected by movement of the pointing device 
in a predetermined direction within the region. 

2, A communication system as claimed in claim 1, wherein 
there is a plurality of cells within a single communication 
region, each cell having associated therewith a plurality 
of symbols or the like arranged in a linear manner, a 
desired symbol or the like being selected by movement 
towards the respective cell followed by further radial or 
circumferential movement to select the desired symbol or 
the like associated with the respective cell* 

3, A communication system as claimed in claim 1, wherein 
a plurality of symbol entry regions are provided each 
having associated therewith a plurality of symbols and each 
being responsive to the user-controlled pointing device 
whereby a desired symbol can be selected by movement of the 
pointing device in a predetermined direction within the 
region with which the desired symbol is associated. 

4, A communication system as claimed in claim 3, wherein 
there are eight communication regions, each region having 
associated therewith four symbols or the like arranged in 
an orthogonal manner, a desired symbol or the like being 
selected by movement within the region having the desired 
symbol or the like associated therewith in a predetermined 
orthogonal direction relative to the desired region. 
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5. A communication system as claimed in claim 3, wherein 
there are five communication regions, each region having 
associated therewith a plurality of symbols or the like 
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arranged in a predetermined manner, a desired symbol or the 
like being selected by movement within the region having 
the desired symbol or the like associated therewith in a 
predetermined direction relative to the desired symbol or 
the like, 

6. A communication system as claimed in claim 3, wherein 
there are four communication regions, each region having 
associated therewith a plurality of symbols or the like 
arranged in a predetermined manner, a desired symbol or the 
like being selected by movement within the region having 
the desired symbol or the like associated therewith in a 
predetermined direction relative to the desired symbol or 
the like» 

7. A communication system as claimed in claim 3, wherein 
there are three communication regions, each region having 
associated therewith a plurality of symbols or the like 
arranged in a predetermined manner, a desired symbol or the 
like being selected by movement within the region having 
the desired symbol or the like associated therewith in a 
predetermined direction relative to the desired symbol or 
the like. 

8. A communication system as claimed in claim 3, wherein 
there are two communication regions, each region having 
associated therewith a plurality of symbols or the like 
arranged in a predetermined manner, a desired symbol or the 
like being selected by movement within the region having 
the desired symbol or the like associated therewith in a 
predetermined direction relative to the desired symbol or 
the like* 

9. A communication system as claimed in any preceding 
claim, wherein two sets of communication regions are 
provided. 
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10. A coitununication system as claimed in any preceding 
claim, wherein at least one further region is provided 
separated from the first-mentioned regions for toggling 
between the first-mentioned set of symbols or the like and 
one or more further sets of symbols or the like to be 
associated with each of the regions. 

11. A communication system as claimed in any preceding 
claim, wherein means is provided for selecting a further 
symbol or the like arranged within an area encompassed by 
or adjacent to the first-mentioned symbols or the like of 
each region by tapping the area within the desired region. 

12. A communication system as claimed in any preceding 
claim, wherein means is provided for selecting further 
symbols or the like by employing a different form of 
movement from that required to select from the basic 
symbols. 

13. A communication system as claimed in claim 12, wherein 
the further symbols or the like may be selected on the 
basis of the speed of movement of the pointing device. 

14. A communication system as claimed in claim 12 or 13, 
wherein the further symbols or the like may be selected on 
the basis of a combination of movements. 

15. A communication system as claimed in claim 14, wherein 
the combination of movements comprise a curvilinear 
movement • 

16. A communication system as claimed in claim 14 or 15, 
wherein the combination of movements comprise a linear 
movement with a dwell at the beginning and/or end thereof. 



17. A communication system as claimed in claim 14, 15 or 
16, wherein the combination of movements comprise a linear 
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movement in a first direction followed by a further linear 
movements reversing the preceding movement, 

18. A communication system as claimed in any one of claims 
14 to 17, wherein the combination of movements comprise two 
sequential linear movements either at a predetermined angle 
to each other. 

19* A communication system as claimed in any preceding 
claim, wherein the region or regions are provided on a 
touch-sensitive pad or screen. 

20. A method of communication in which a plurality of 
symbols or the like are associated with a communication 
region and a desired symbol or the like is selected by 
movement of a pointing device in a predetermined direction 
within the region. 

21. A method of communication according to claim 20, 
wherein there is a plurality of cells within a single 
communication region, each cell having associated therewith 
a plurality of symbols or the like arranged in a linear 
manner, a desired symbol or the like being selected by 
movement towards the respective cell followed by further 
radial or circumferential movement to select the desired 
symbol or the like associated with the respective cell. 

22- A method of communication according to claim 20, 
wherein a plurality of symbol entry regions are provided 
each having associated therewith a plurality of symbols and 
each being responsive to the user-controlled pointing 
device whereby a desired symbol can be selected by movement 
of the pointing device in a predetermined direction within 
the region with which the desired symbol is associated. 

23. A method of communication according to claim 22, 
wherein there are eight communication regions, each region 
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having associated therewith four symbols or the like 
arranged in an orthogonal manner, a desired symbol or the 
like being selected by movement within the region having 
the desired symbol or the like associated therewith in a 
predetermined orthogonal direction relative to the desired 
region • 

24. A method of communication according to claim 22, 
wherein there are five communication regions, each region 
having associated therewith a plurality of symbols or the 
like arranged in a predetermined manner, a desired symbol 
or the like being selected by movement within the region 
having the desired symbol or the like associated therewith 
in a predetermined direction relative to the desired symbol 
or the like. 

25. A method of communication according to claim 22, 
wherein there are four communication regions, each region 
having associated therewith a plurality of symbols or the 
like arranged in a predetermined manner, a desired symbol 
or the like being selected by movement within the region 
having the desired symbol or the like associated therewith 
in a predetermined direction relative to the desired symbol 
or the like. 

26. A method of communication according to claim 22, 
wherein there are three communication regions, each region 
having associated therewith a plurality of symbols or the 
like arranged in a predetermined manner, a desired symbol 
or the like being selected by movement within the region 
having the desired symbol or the like associated therewith 
in a predetermined direction relative to the desired symbol 
or the like. 

27. A method of communication according to claim 22, 
wherein there are two communication regions, each region 
having associated therewith a plurality of symbols or the 
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like arranged in a predetermined manner, a desired symbol 
or the like being selected by movement within the region 
having the desired symbol or the like associated therewith 
in a predetermined direction relative to the desired symbol 
or the like. 

28. A method of communication according to any one of 
claims 20 to 27, wherein two sets of communication regions 
are provided. 

29. A method of communication according to any one of 
claims 2 0 to 28, wherein at least one further region is 
provided separated from the first-mentioned regions for 
toggling between the first-mentioned set of symbols or the 
like and one or more further sets of symbols or the like to 
be associated with each of the regions. 

30. A method of communication according to any one of 
claims 20 to 29, wherein means is provided for selecting a 
further symbol or the like arranged within an area 
encompassed by or adjacent to the first-mentioned symbols 
or the like of each region by tapping the area within the 
desired region. 

31. A method of communication according to any one of 
claims 2 0 to 30, wherein further symbols or the like are 
selectable by employing a different form of movement from 
that required to select from the basic symbols. 

32. A method of communication according to claim 31, 
wherein the further symbols or the like may be selected on 
the basis of the speed of movement of the pointing device. 

33. A method of communication according to claim 31 or 32, 
wherein the further symbols or the like may be selected on 
the basis of a combination of movements. 
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34. A method of communication according to claim 33, 
wherein the combination of movements comprise a curvilinear 
movement , 

35. A method of communication according to claim 3 3 or 34, 
wherein the combination of movements comprise a linear 
movement with a dwell at the beginning and/or end thereof. 

36. A method of communication according to claim 33, 34 or 
35, wherein the combination of movements comprise a linear 
movement in a first direction followed by a further linear 
movements reversing the preceding movement. 

37. A method of communication according to any one of 
claims 3 3 to 36, wherein the combination of movements 
comprise two sequential linear movements either at a 
predetermined angle to each other, 

38. A method of communication according to any one of 
claims 20 to 37, wherein the region or regions are provided 
on a touch-sensitive pad or screen. 

39. A communication (symbol output) system comprising 
means defining a communication (symbol output) region 
having associated therewith a plurality of symbols or the 
like, and means movable within the region whereby a desired 
symbol or the like can be indicated by movement of the 
movable means in a predetermined direction or at a 
predetermined location within the region. 

40. A method of communication (symbol output) in which a 
plurality of symbols or the like are associated with a 
communication (symbol output) region and a desired symbol 
or the like is indicated by movement of a movable means in 
a predetermined direction or at a predetermined location 
within the region. 



